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Introduction

• Accurate dietary intake estimation is critical for informing policies 

and programs to support healthy eating, as malnutrition has been 

directly linked to decreased quality of life

• Computer vision and machine learning have been used to 

automatically estimate dietary intake from food images

• Lack of high-quality comprehensive food image dataset with 

diverse viewpoints, modalities and food annotations
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Existing Datasets

[34] Q. Thames, et al.. 2021. Nutrition5k: Towards Automatic Nutritional Understanding of Generic Food. In Proceedings of the IEEE/CVF 
Conference on Computer Vision and Pattern Recognition. IEEE, Nashville, 8903–8911
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Existing Datasets

[34] Q. Thames, et al.. 2021. Nutrition5k: Towards Automatic Nutritional Understanding of Generic Food. In Proceedings of the IEEE/CVF 
Conference on Computer Vision and Pattern Recognition. IEEE, Nashville, 8903–8911
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What if there is a perfect dataset?

• What is the best approach for dietary assessment?

• Does depth information improve model performance?

• What is the impact of using synthetic data?



6 Oct 29, 2023

Proposed Datasets

[34] Q. Thames, et al.. 2021. Nutrition5k: Towards Automatic Nutritional Understanding of Generic Food. In Proceedings of the IEEE/CVF 
Conference on Computer Vision and Pattern Recognition. IEEE, Nashville, 8903–8911
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NV-Synth Dataset

• Using 3D meshes from the NutritionVerse-3D dataset and Nvidia’s 

Omniverse IsaacSim simulation framework

• NV-Synth is a collection of 84,984 2D images of 7,082 distinct 

dishes with associated dietary metadata and labels
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Synthetic Data Generation

• Each sample contains

– Nutrition information

– Segmentation masks

• Semantic 

segmentation

• Instance 

segmentation

• Amodal instance 

segmentation

– RGB and Depth
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NV-Synth Dataset

• To generate synthetic scenes of meals, up to 7 ingredients were 

sampled and then procedurally dropped onto a plate to simulate 

realistic food scenes

• We filter all scenes with food dropped outside of the plate

• Amodal segmentation (complete food segmentation mask even the 

food is occluded) is not provided by the Omniverse simulation 

software

– We obtain the mask by iteratively turn on/off the visibility of other 

food items
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NV-Real Dataset

• 889 Images, 251 distinct dishes, 45 food items

• Human labeled segmentation masks

• Nutrition information is recorded per-item instead of per-plate

View 1 View 2
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Experiment Setup

• Direct approach

– InceptionV2 backbone (used in Nutrition5K [34])

– Pretrained on ImageNet

– Pretrained on Nutrition5K

• Indirect approach

– Assume a fixed linear relationship between the pixel count of 

the food item and its nutrition value

– Semantic segmentation

– Instance segmentation

– Amodal instance segmentation
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Direct Approach
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Indirect Approach
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Example Results
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What is the best approach for dietary 
assessment?

• When given perfect labels from simulation, direct prediction gives 

the best nutrition estimation
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Does depth information improve model 
performance?

• The addition of depth information results in a worse performance for 

direct prediction models

• For indirect methods, depth does not make any significant difference
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What is the impact of using synthetic 
data?

• We investigate this question by comparing the for three scenarios: 

(A) Using models trained only on NV-Synth

(B) Fine-tuning models trained on NV-Synth using NV-Real

(C) Training models only on NV-Real
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Using models trained only on NV-Synth

• With perfect data, direct prediction pre-trained on Nutrition5k 

provides the best performance
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Fine-tuning models trained on NV-
Synth using NV-Real

• We train models with our large-scale NV-Synth dataset and fine-

tune the trained models with NV-Real dataset to close the sim-to-

real gap

• Direct prediction with ImageNet pretrained model provides the best 

performance

– This highlights the high domain-generalization capability of the 

ImageNet pretrained features
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Training models only on NV-Real

• For sanity check, we train and evaluate models only on the NV-

Real dataset

• Semantic segmentation model provides the best result

– When the dataset is small, prior knowledge helps
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What is the impact of using synthetic 
data?

• We investigate this question by comparing the for three scenarios: 

(A) Using models trained only on NV-Synth

(B) Fine-tuning models trained on NV-Synth using NV-Real

(C) Training models only on NV-Real

• The best model is Direct Prediction (ImageNet) model trained on 
the NV-Synth train set and fine-tuned on the NV-Real train set
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Conclusion

• Introduce two new food datasets 

– NV-Synth (simulation) 

– NV-Real (manually collected)

• We investigated various intake estimation approaches and 

concluded that

– Direct prediction produces the best result

– Depth does not help much and may make results worse

– Synthetic dataset boosts performance



Thank You!

NV-Real dataset

NV-Synth dataset
NutritionVerse-3D
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